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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 
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Basis of the report 
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□ 


IV 
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citations and explanations suporting such statement 



Certain observations on the international application 



Date of submission of the demand 
24/12/1999 


Date of completion of this report 

2 2. 03. 00 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

/jrtjj D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^*s7Z£>^ 
Somerville. F % j) 

Telephone No. +49 89 2399 8307 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No . P CT/G B99/03 1 1 6 



I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed'' and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-7,10-13 as originally filed 

8.9 as received on 



01/12/1999 with letter of 



02/11/1999 



Claims, No.: 

1-20 



as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 
Novelty (N) 

Inventive step (IS) 



Yes: Claims 1 -20 

No: Claims 

Yes: Claims 1 -20 

No: Claims 



Industrial applicability (IA) Yes: Claims 1 -20 

No: Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes l-Vlll. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/031 1 6 
EXAMINATION REPORT - SEPARATE SHEET 

V. Reasoned statement with r spect to novelty and inventive step: 

Reference is made to the following document: 
D1 = US-A-3269862 

1 ) . The present Application satisfies the criterion set forth in Article 33(2) PCT 

since the subject-matter of Claims 1-20 is new in respect of prior art as defined in 
the regulations (Rule 64(1 )-(3) PCT). 

The prior art cited in the International Search Report does not describe 
insulation comprising cross-linked layers of polyolefin-based material comprising 
at least 20wt% of a carbonyl-containing polymer (at least 5wt% carboxylic acid 
ester monomer content) and a PVDF material. 

2) . The present Application satisfies the criterion set forth in Article 33(3) PCT 

since the subject-matter of Claims 1-20 involves an inventive step (Rule 65(1 )(2) 
PCT). 

Document D1 represents the closest prior art to the subject-matter of Claim 
1 of the present Application. D1 describes (Claim 1) an insulating material 
comprising a first layer of cross-linked polyolefin and a second layer of cross- 
linked PVDF. The polyolefin can be a copolymer of ethylene and vinyl acetate 
(col. 5, last line-col.6, line 2). The layers are preferably irradiated simultaneously 
(col. 2, 1.13-15). The subject-matter of present Claim 1 differs from that of D1 in 
that the polyolefin layer must comprise at least 20wt% of a carbonyl-containing 
polymer which has at least 5wt% carboxylic acid ester monomer content. The 
objective technical problem solved in view of D1 (see second Table on page 8 and 



Form PCT/Separate Sheet/409 (Sheet 1 ) (EPO- April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/031 1 6 
EXAMINATION REPORT - SEPARATE SHEET 



first Table on page 9 of the present Application) is the provision of insulation with 
improved peel strength. The cited prior art gives no hint that this property could be 
improved by using a polyolefin material as now specified. It is therefore possible to 
acknowledge an inventive step for the subject-matter of the present Application. 

VIII. Certain observations on the Application: 

1 ) . The peel bond strength is not defined clearly (Art. 6, PCT) in either Claim 1 or 

Claim 2. 

2) . The term "substantially transparent" in Claim 16 is unclear. 

3) . The use of terms such as "preferably" and "especially" in the present claims 

does not limit their scope in any way. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 
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Example of Effect of Radiation Dose on Bond strength developed between 
appropriate polvolefin and PVDF-based materials 



Material 1 


Material 2 


Dose(Mrad) 


Peel 
force 
(N) 


EVA copolymer of 25wt% VA 
content 


VDF/HFP copolymer 
of 10wt% HFP content 
+7.5wt% additives 


0 


0.5 


Same as above 


Same as above 


15 


40 


EEA copolymer of 15wt% EA 
content 


VDF/HFP copolymer 
of 10wt% HFP content 


0 


1 


EEA copolymer of 15wt% EA 
content 


VDF/HFP copolymer 
of 10wt% HFP content 


8 


24 


EEA copolymer of 15wt% EA 
content 


VDF/HFP copolymer 
of 10wt% HFP content 


20 


52 


Ethylene/acrylic ester/maleic 
anhydride terpolymer of 19wt% 
acrylic ester content 


VDF/HFP copolymer 
of 10wt% HFP content 


0 


<5 


Ethylene/acrylic ester/maleic 
anhydride terpolymer of 19wt% 
acrylic ester content 


VDF/HFP copolymer 
of 10wt% HFP content 


20 


21 



Example of Effect of Percentage Comonomer in Ethylene Copolymer Material on 
bond strength to appropriate PVDF-based material after electron beam crosslinking 



Material 1 


Material 2 


Dose(Mrad) 


Peel (N) 


EM A copolymer with 9wt% MA 
content 


VDF/HFP copolymer 
of 10wt% HFP content 
+7.5wt% additives 


20 


4 


EM A copolymer with 28wt% MA 
content 


Same as above 


20 


45 



SUBSTITUTE SHEET (RULE 26) 
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Example of Effect of percentage Copolymer in a polvolefin polymer blend on bond 
strength with appropriate PVDF-based material after electron beam crosslinking 



Material 1 


Material 2 


Dose(Mrad) 


Peel 
force 
(N) 


100% HDPE 


VDF/HFP copolymer 
of 10wt% HFP content 
+7.5wt% additives 


20 


0 


20% HDPE + 80% EEA 
copolymer of 15wt% EA content 


Same as above 


20 


70 



Example of Effect of PVDF-based material type on bond strength with 
appropriate polyolefin based material after electron beam crosslinking 



Material 1 


Material 2 


Dose(Mrad) 


Peel (N) 


EVA copolymer with 25wt% VA 
content 


PVDF homopolymer 


15 


4 


As above 


VDF/HFP copolymer 
of 10wt% HFP content 


15 


17.5 



Example of Effect of the addition of Pro-rad in Olefinic Material on bond strength 
with appropriate PVDF-based material after electron beam crosslinking 



Material 1 


Material 2 


Dose(Mrad) 


Peel (N) 


20% HDPE + 80% EEA 
copolymer of 15wt% EA content 


VDF/HFP copolymer 
of 10wt% HFP content 
+7.5wt% additives 


20 


70 


19% HDPE + 77%EEA 
copolymer of 15wt% EA content 
+ 4% TMPTM pro-rad 


Same as above 


20 


>130 



Examples of Wire Construction 

An electrical wire in which the insulation consists of two polymeric layers bonded together 
according to the present invention was made as follows: 
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2. COMMUNICATION: 




The applicant in respect of the above identified international application is notified that the receiving 
Office (RO/GB) has stamped an incorrect international filing date on the first and last pages of the request and has 
now informed the International Bureau of the corrected date 


Please correct all notifications previously sent by the International Bureau to indicate the correct filing date 

of: 17 September 1999 


instead of: 20 September 1999 




Form PCT/IB/316 is now considered null and void. 


A copy of this notification has been sent to the receiving Office (RO/GB ) , the International Searching 
Authority (ISA/EP) and all designated Offices already informed of their designation. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 
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International application No. 
PCT/GB99/03116 


International filing date (day/month/year) 

17 September 1999 (17.09.99) 


1. The following indications appeared on record concerning: 

X the applicant [~] the inventor Q the agent [~| the common representative 


Name and Address 

RAYCHEM LIMITED 
Faraday Road 
Dorcan 
Swindon 

Wiltshire SN3 5HH 
United Kingdom 


State of Nationality State of Residence 
GB GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concermng: 
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Dorcan 

Swindon 

Wiltshire SN3 5HH 
United Kingdom 
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Telephone No. 
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[X] the receiving Office □ the designated Offices concerned 
[] the International Searching Authority [><] the elected Offices concerned 
| ] the International Preliminary Examining Authority \^\ other: 


The International Bureau of WIPO 
34, chemin des Colombettes 
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Authorized officer 
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International application No.: 
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Applicant's or agent's file reference: 
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International filing date: 

17 September 1999 (17.09.99) 


Priority date: 
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Applicant: 
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1. The designated Office is hereby notified of its election made: 

| X [ in the demand filed with the International preliminary Examining Authority on: 

24 December 1999 (24.12.99) 
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2. The election 
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Applicant's or agent's file reference 
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POR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/GB 99/03116 


International filing date (day/month/year) 

17/09/1999 


(Earliest) Priority Date (day/month/year) 

17/09/1998 


Applicant 

RAYCHEM LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

pT| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
| | contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[~X~| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box lit. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. — 



| | as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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(54) Title: ELECTRICAL WIRE INSULATION 



(57) Abstract 



An electrical wire or cable having insulation comprising (i) at least a first layer of a polyolefin-based formulation, of which at least 
20 %, preferably at least 40 %, more preferably at least 60 % or very preferably at least 80 % of the weight of the polymeric portion of 
the said formulation consists of a carbonyl-containing polymer (homopolymer or copolymer or terpolymer), of which polymer the or at 
least one constituent monomer is a carboxylic acid ester, preferably an acrylate or acetate, especially an alkyl acrylate (preferably methyl 
acrylate, ethyl acrylate, propyl acrylate or butyl acrylate), the said monomer itself constituting at least 5 %, preferably at least 9 %, more 
preferably at least 15 % by weight of the said co-, or ter- polymer when used, and the remainder or the majority of the remainder of the 
said co-, or ter- polymer preferably being derived from olefinic monomer, preferably ethylene; in contact with (ii) at least a second layer 
of another material formulation, containing at least 10 %, more preferably at least 50 %, very preferably at least 90 %, especially 100 %, 
by weight of the second layer, of polyvinylidine fluoride (PVDF), or especially preferably a copolymer based on VDF with a partially or 
fully fluorinated co-monomer, most preferably a copolymer of VDF and hexafluoropropylene (HFP); wherein the said layers (i) and (ii) 
whilst in contact with each other have been subjected to cross-linking reaction, preferably by radiation, more preferably ionising radiation, 
sufficient to prevent delamination of the two layers during a 1 hour acetone immersion test at 23 °C, or to increase the peel bond strength 
between the said layers to at least 5N according to the ASTM B 1876-95 method described below preferably increasing the bond strength 
by at least 50 %, more preferably by at least 100 %, especially by at least 500 % or 1000 %, compared to that between the uncrosslinked 
layers. 
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